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DEPARTMENT  OF  THE  ARMY 

PHILADELPHIA  DISTRICT.  CORPS  OF  ENGINEERS 
CUSTOM  HOUSE-2  D » CHESTNUT  STREETS 
PHILADELPHIA.  PENNSYLVANIA  IStOS 


Honorable  Brendan  T.  Byrne  <)  1978 

Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I Inspection  Report  for  Wolf  Den  Dam  in  Passaic  County, 
New  Jersey  which  has  been  prepared  under  authorization  of  the  Dan  Inspection 
Act,  Public  Law  92-367.  A brief  assessment  of  the  dam's  condition  is 
given  on  the  first  two  pages  of  the  report. 

Based  on  visual  Inspection,  available  records,  calculations  and  past 
operational  performance.  Wolf  Den  Dam  is  judged  to  be  in  fair  condition. 

To  Insure  adequacy  of  the  structure,  the  following  actions,  as  a minimum, 
are  recommended: 

a.  Engineering  studies  of  the  phreatic  line  and  embankment  soils 
should  be  performed  within  one  year  of  the  date  of  approval  of  this 
report  to  determine  corrective,  actions  required  to  reduce  the  potential 
for  soil  piping  luring  high  water  elevations.  Necessary  corrective 
measures,  including  removal  of  trees  and  embankment  slope  stabilization, 
should  be  initiated  upon  completion  of  the  studies. 

b.  Within  six  months  of  the  date  of  approval  of  this  report  a 
periodic  inspection  program  for  the  entire  dam  should  be  implemented 
and  a maintenance  manual  should  be  developed.  The  periodic  inspection 
program  should  include  monitoring  of  the  flow  rates  at  the  minor  set-page 
areas  beyond  the  toe  of  the  dam. 

c.  A qualified  engineering  geologist  should  begin  review  of  Beismographic 
records  of  the  blasting  adjacent  to  the  east  of  the  dam  as  soon  as  practicable 
and  finish  the  review  within  30  days  of  completion  of  the  blasting. 

A copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofnum,  New  Jersey 
Department  of  Environmental  Protection,  the  designated  State  Office 
contact  for  this  program.  Within  five  days  of  the  date  of  this  letter, 
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Honorable  Brendan  T.  Byrne 


a copy  will  also  be  sent  to  Congressman  Robert  A.  Roe  of  the  Eighth  District. 
Under  the  provisions  of  the  Freedom  of  Information  Act,  the  inspection 
report  will  be  subject  to  release  by  this  office,  upon  request,  thirty 
days  after  the  date  of  this  letter. 


Additional  copies  of  this  report  may  be  obtained  from  the  national 
Technical  Information  Services  (NTIS)  , Springfield,  Virginia,  22161 
at  a reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 


An  important  aspect  of  the  Dam  Safety  Program  will  be  the  implementation 
of  the  recommendations  made  as  a result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 


1 Incl 
As  stated 


Sincerely  yours. 


HARRY  V.  DUTCHYSHYN 
Colonel,  Corps  of  Engineers 
District  Engineer 


Cy  furn: 

Mr.  Dirk  C.  Hofman,  P.E. 

Department  of  Environmental  Protection 


Phase  I Report 
National  Dam  Safety  Program 


ASSESSMENT  OF  GENERAL  CONDITION 


Name  of  Dam: 

State: 

County : 

USGS  Quad  Sheet: 
Coordinates : 

Stream: 

Dates  of  Inspection 


Wolf  Den 
New  Jersey 
Passaic 
Wanaque , N . J . 

N 41*5  02’  24”  LAT.,  W 74°  18 
None  (Off  the  Wanaque  River) 
9-11  May  1978 


Thvs  dam  is  in  good  condition  as  defined  in  Appendix  H,  Conditions.  It  is 
actually  a series  of  three  dams  which  is  named  as  one  of  nine  dams  on 
Wanaque  Reservoir.  It  has  an  excessive  tree  growth  on  the  downstream  slopes 
which  is  presently  being  removed  by  the  Owner.  To  expedite  clearing 
operations  this  removal  must  continue,  with  the  slope  being  immediately 
stabilized  with  grasses  and/or  legumes.  There  is  rock  blasting  activity 
occurring  near  the  north  end  of  the  dam.  The  blast  monitoring  information 
should  be  furnished  by  the  Owner  to  the  Corps  of  Engineers  and  reviewed 
soon.  It  is  recommended  that  a periodic  inspection  program  and  a 
maintenance  manual  be  developed  for  this  dam. 


The  dam  will  not  be  overtopped  by  the  probable  maximum  flood  (PMF)  but  the 
reservoir  level  under  PMF  conditions  will  be  higher  than  both  the  impervious 
soil  zone  and  the  concrete  core.  It  is  recommended  that  studies  of  the 
phreatic  line  and  the  embankment  soils  be  performed  in  the  near  future  to 
determine  the  potential  for  roil  piping  during  high  water  elevations.  The 
drawdown  time  for  Wanaque  Reservoir  is  considered  excessive.  It  is 
recommended  that  in  the  near  future  a larger  capacity  drawdown  facility  be 
provided . 
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Based  on  visual  Inspection,  available  records,  calculations  and  past  operational 
performance.  Wolf  Den  Dam  Is  Judged  to  be  in  fair  condition. 


To  Insure  adequacy  of  the  structure,  the  following  actions,  as  a minimum, 
are  recommended  : 

a.  Engineering  studies  ot  the  phreatic  line  and  embankment  soils  should 
he  performed  within  one  year  of  the  date  of  approval  of  this  report  to 
determine  corrective  actions  required  to  reduce  the  potential  for  soil 
piping  during  high  water  elevations.  Nccessatv  corrective  measures.  Including 
removal  of  trees  and  embankment  slope  stahil i ration , should  he  initiated  upon 
completion  of  the  studies. 

b.  Within  six  months  of  the  date  of  approval  of  this  report  a periodic 
inspection  program  for  the  entire  dam  should  be  implemented  and  a maintenance 
manual  should  be  developed.  Tbe  periodic  inspection  program  should  include 
monitoring  of  the  flow  rates  at  the  minor  seepage  areas  beyond  the  toe  of 
the  dam. 


c.  A qualified  engineering  geologist  should  begin  review  of  seismogr aphir 
records  of  the  blasting  adjacent  to  the  east  of  the  dam  as  soon  an  practicable 
and  tlnish  the  review  within  30  days  of  completion  of  the  blasting. 


APPROVED:  / ll 
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1ARRT  V.  DpTCHYSlCYN 
Colonel /y^or pa  of  Engineers 
Distrlcr/Fngineer 

2U1^JJ21_ 
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1.0  PROJECT  l NFORMA r ION 

1 . I GENERAL 

1.1.1  Authority:  Public  Law  d2-3f>7,  8 August  l‘}72,  authorized  the 
Secretary  of  the  Army,  through  the  U.S.  Corps  ot  Engineers  to  initiate  a 
national  program  of  safety  inspections  ot  non-Federal  dams  throughout  the 
United  States.  Gilbert  Associates,  Inc.  has  entered  into  a Contract, 

Number  DACWt>l-78-C-00l**,  with  the  Philadelphia  Office  of  the  U.S.  Corps  ot 
Engineers  to  inspect  this  dam,  Gilbert  Work  Order  0t>-724d-000. 

1.1.2  Purpose  ot  Inspection:  The  purpose  is  to  conduct  a Phase  1 
inspection  according  to  the  Recommended  Guidelines  for  Safety  Inspection  ot 
Dams  ^Reference  1)  and  contract  requirements  between  Gilbert  Associates, 

Inc.  and  the  Corps  of  Engineers.  1'lie  objectives  are  to  expeditiously 
identify  whether  this  dam  apparently  poses  an  immediate  threat  to  human  lite 
or  property,  and  to  recommend  future  studies  and/or  any  obvious  remedial 
actions  that  may  be  indicated  by  the  inspection. 

1.2  PROJECT  DESCRIPTION 

1.2.1  Dam  and  Appurtenances:  Wolf  Den  Dam  is  a series  of  three  earth 
embankments  separated  by  rock  knoll.  The  daw  has  a maximum  height  ot  «*2- 
teet  above  natural  ground  and  an  aggregate  length  ot  2,200  teet.  The  record 
drawings  indicate  it  has  a concrete  core  with  an  impervious  zone  on  the 
upstream  side  fsee  Figures  2 and  3). 

This  dam  has  a blowoft  pipe  near  the  center  ot  the  westerly  section  isee 
Figure  31.  The  blowotf  pipe  consists  ot  a 12-inch  cast  iron  pipe  to  the  dam 
centerline  and  a 18-iuch  reinforced  concrete  pipe  to  the  downstream  toe.  As 
with  the  other  dams  on  Wxnxque  Reservoir,  it  relies  on  the  Overflow  Weir 
i.  N . J . 0021-*!  to  pass  excess  storm  water  runoff.  jSee  Location  Map! 

1.2.2  Location:  Wolt  Den  Dam  is  located  about  one-third  mile  west  of 
New  Jersey  Route  511  at  Wanaque,  N.J.,  and  about  oue-third  mile  south  ot 
Raymond  Dam.  Vhe  location  ot  the  dam  is  shown  on  the  geologic  map,  Appendix 
F and  the  Location  Map,  Figure  1. 

1.2.3  Si_ze  Class  i float  ion : The  dam  is  classified  as  a large  structure 
because  of  its  impoundment  t77,<>50  acre- feet  at  elevation  310  feet), 
according  to  Section  2.1.1  ot  Reference  1. 
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1.2.-*  Hazard  Class  i 1 teat  ion:  l'he  dam  is  located  ups t t eam  ot  a 
moderately  heavily  populated  valley  and  floodplain  area,  which  includes 
several  towns.  The  dam  is  classified  as  a high  hazard  potential  based  on 
the  requirements  of  Section  2.1. .2  ot  Reference  1. 

1.2.5  Ownership : The  dam  is  owned  and  maintained  by  the  North  Jersey 
District  Water  Supply  Commission  l NJDWSC ) , a New  Jersey  state  commission. 
They  have  engineering  and  maintenance  facilities  located  at  Raymond  Dam  m 
Wanaque , N.  J.  The  Chief  Engineer  of  the  NJDWSC  in  Wanaque  is  Mr.  Dean  C. 
The  address  is: 


North  Jersey  District  Water  Supply  Commission 
R i tigwood  Avenue 
Wanaque,  N.  J.  074o5 

1.2.0  Purpose  of  Dam:  Wolf  Den  Dam  serves  as  a series  of  saddle  dams 
which  close  off  low  areas  m the  rim  of  the  Wanaque  Reservoir,  which 
supplies  water  to  residents  of  Paterson,  Montclair,  Glen  Ridge,  Newark, 
Kearny,  Passaic,  and  Clifton,  New  Jersey. 

I. 2.7  Design  and  Construct  ion  History:  This  dam  was  constructed  from 
July  12,  1 25  to  July  25,  1427  by  the  Clifford  F.  MacEvov  Co.  of  Newark,  N. 

J. ,  as  part  of  the  total  Wanaque  Project.  The  project  began  in  1420.  The 
dam  was  completed  and  the  reservoir  was  filled  by  March  4,  1424.  The 
original  design  records  could  not  be  located  by  the  staff  of  the  NJDWSC  at 
Wanaque.  However,  publications  indicate  the  design  was  performed  by 
employees  of  the  NJDWSC  with  the  assistance  of  individual  consultants.  The 
New  Jersey  Department  of  Envi ronmenta  1 Protection  f.DEP')  has  some  monthly 
progress  inspection  reports  and  several  photographs  taken  during 
construction.  There  are  no  indications  of  revisions  or  repairs  to  the  dam 
since  its  original  construction. 

1.2.S  Normal  Operational  Procedures:  There  is  no  operational  procedure 
for  this  dam.  It  relies  on  adequate  freeboard  to  contain  storm  surges  m 
the  reservoir,  with  overflow  handled  by  the  Overflow  Weir  iNJ  00214! 

0.2  miles  east  of  the  Wolf  Den  Dam. 

1.3  PERTINENT  DATA 

1.3.1  Drainage  Area:  40.4  square  miles  (.Reference  41 

1.3.2  Discharge  at  Dam  Site:  Not  Applicable. 


Noll . 


1.  3.3 


Elevation:  (.Feet  above  MSL) 

Top  of  Dam  - 310.0 

Spillway  Design  Flood  (SDF-)  Surcharge  - 308.8 
Full  flood  control  pool  - Not  applicable 
Recreation  pool  - Not  applicable 
Spillway  crest  igated)  - Not  applicable 
Upstream  portal  invert  diversion  tunnel  - 268.5 
Downstream  portal  invert  diversion  tunnel  - 2o4.7 

Streambed  at  centerline  of  dam  - 2o8.0  (.topographic  low,  not  streambed) 
Maximum  tailwater  - Not  applicable 

1.3.4  Reservoi r : 

Length  of  Maximum  Pool  - 6.0  miles 

Length  of  Recreation  Pool  - Not  applicable 

Length  of  Flood  Control  Pool  - Not  applicable 

1.3.5  Storage  (Acre-feet): 

Recreation  Pool  - Not  applicable 
Flood  Control  Pool  - Not  applicable 
SDF  Surcharge  - 7b, 400 
Top  of  Dam  - 77,950 

1.3.0  Reservoir  Surface  (acres): 

Top  of  Dam  - 2,b20 
SDF  pool  - 2,590 

Flood  control  pool  - Not  applicable 
Recreation  pool  - Not  applicable 

Spillway  crest  - No  spillway;  2,3oh  at  normal  reservoir  overflow  elevation 
of  302.4  feet. 

1.3.7  Dam: 

Type  - Earthfill  with  concrete  core 
Length  - 2,200  feet 

Height  - 42  feet  (above  ground  surface) 

Top  Width  - 15  feet 

Side  Slopes  - Upstream  2 horizontal :1  vertical  to  3 horizontal:!  vertical 
Downstream  2 horizontal:!  vertical 
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Zoning  - impervious  soil  zone  next  to  the  upstream  side  of  the  concrete  core 
wall 

Impervious  Core  - Concrete  core  wall 

Cutoff  - The  concrete  core  wall  reputedly  extends  to  rock. 

Grout  Curtain  - None.  The  upper  part  of  the  core  wall  foundation  was 
grouted  to  a shallow  depth 

1.3.8  Diversion  and  Regulating  Tunnel: 

Type  - Pipe  Blowoff  (12  inch  cast  iron  pipe  becoming  18-inch  reinforced 
concrete  pipe . ) 

Length  - 230  feet 

Closure  - 12  inch  globe  valve  with  backup  12-inch  gate  valve  with  non-rising 
stem. 

Access  - Concrete  manhole 

Regulating  Facilities  - Valve  stem  to  manhole  cover  (see  Figure  3) 
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2 . 0 ENGINEERING  DATA 

2.1  DESIGN 

A plan,  profile,  and  maximum  section  through  the  dam  and  some  borrow 
material  investigation  plans  are  shown  on  original  record  tracings  which  are 
on  file  at  the  NJDWSC  engineering  office  (Contact  Mr.  Dean  C.  Noll)  at 
Wanaque,  N.J.  No  original  design  data  were  available  other  than  results 
mentioned  in  the  North  East  Water  Works  Association  publication 
(Reference  2)  and  a 1925  report  by  the  Commissioner  of  the  NJDWSC  (Reference 
3). 

2.2  CONSTRUCTION 

Contract  drawings,  specifications,  and  record  drawings,  are  available  at  the 
NJDWSC  engineering  office.  Periodic  inspection  reports,  news  clippings,  and 
photographs  are  available  at  the  New  Jersey  Department  of  Environmental 
Protection. 

2.3  OPERATION  - Not  applicable 

2 . 4 EVALUATION 

2.4.1  Availability:  Information  on  foundation  exploration  and  design 

analyses  is  lacking. 

Data  on  embankment  material  and  placement  are  incomplete.  The  record 
drawings  which  show  the  extent  of  rock  excavation  and  foundation  grouting 
results  are  available. 

2.4.2  Adequacy : The  available  drawings  and  other  data  received  and 
reviewed  were  adequate  for  use  in  this  Phase  I dam  report. 

2.4.3  Validity:  The  record  drawings  appear  to  be  consistant  with 
observed  structures  based  on  the  visual  inspection. 
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3.0  VISUAL  INSPECTION 

3.1  FINDINGS 

3.1.1  Genera  1 : Wolf  Den  Dam  has  apparently  served  well  in  the  past. 
Minor  seepage  was  noted  in  several  areas  beyond  the  toe  of  the  dam. 

Numerous  trees  are  growing  on  the  downstream  slope. 

3.1.2  Dam:  The  downstream  slopes  were  relatively  uniform  with  no 
visible  evidence  of  instability.  The  majority  of  the  downstream  was  covered 
with  a moderately  dense  growth  of  small  to  medium  sized  trees.  In  several 
areas,  trees  had  been  recently  cleared  with  the  stumps  left  m the  ground. 
The  upstream  slope  was  lined  with  riprap  and  was  m good  agreement  with  the 
record  drawings.  At  least  five  areas  of  seepage  were  located  beyond  the  toe 
of  the  embankment.  Most  of  the  seepages  occurred  about  five  to  15  feet 
beyond  the  toe  with  an  average  estimated  flow  of  two  to  five  gallons  per 
minute  . All  of  the  seepage  water  was  clear  at  the  time  of  the  inspection. 
For  details  of  seepage  location  and  occurrence,  refer  to  Appendix  A - 
Embankments,  page  A-5. 

3.1.3  Appurtenant  Structures:  At  the  blowoff  pipe  (construction 
drainage  diversionT  an  estimated  flow  of  five  to  ten  gallons  per  minute  of 
clear  water  was  passing  from  the  pipe  outlet. 

3.1.4  Reservoir  Area:  Gneissic  bedrock,  continuously  exposed  along  the 
reservoir  rim  near  the  dam,  exhibits  apparently  stable  slopes. 

3.1.5  Downstream  Channel:  - There  is  no  downstream  channel. 

3.2  EVALUATION 

The  relatively  uniform  side  slopes  and  the  lack  of  any  critical  signs  of 
distress  of  the  embankment  indicate  that  the  dam  itself  is  in  good  condition 
(see  Appendix  H) . All  seepage  discovered  beyond  the  embankment  toe  areas 
appears  to  be  within  tolerable  limits.  The  numerous  trees  growing  on  the 
downstream  slope  should  be  removed  and  the  banks  kept  clear  ot  trees  to 
prevent  deep  penetration  of  their  roots  and  the  eventual  formation  ot  piping 
channels  as  the  roots  decay. 

3 . 3 ATTENDEES 

New  Jersey  Dept,  of  Environmental  Protection 
Larry  Woscyna 

Gilbert  Commonwealth  Associates,  Inc. 

James  A.  Hagen 
Rudolph  J.  Wanah lk 
Fine  T.  Hsu 
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4.0 


OPERATIONAL  PROCEDURES 


4 . 1 PROCEDURES 

The  water  level  in  Wanaque  Reservoir  is  maintained  by  the  Overflow  Weir 
structure,  0.2  mile  to  the  east,  to  a pool  elevation  of  302.4  feet  MSL.  The 
highest  water  elevation  recorded  since  October  1950  was  303.93  feet 
(Reference  6)  with  excess  flow  passing  over  the  uncontrolled  weir.  There  is 
no  operational  procedure  for  Wolf  Den  Dam. 

4.2  MAINTENANCE  OF  DAM 

There  has  evidently  been  periodic  maintenance  and  surveillance  performed  on 
this  dam.  The  roadway  on  top  of  the  dam  is  cleared  of  trees  and  easily 
traversed  by  automobile.  A NJDWSC  security  patrol  travels  daily  around  the 
reservoir  in  4-wheel  drive  vehicles  and  on  foot.  They  regularly  pass  over 
this  dam  on  their  patrol  and  have  been  instructed  by  NJDWSC  personnel  to 
observe  for  leakage  or  areas  requiring  maintenance.  Tree  removal  is 
reported  by  NJDWSC  personnel  to  be  planned  within  the  next  two  years.  Trees 
have  been  removed  on  the  easterly  portion  of  the  center  segment  of  the  dam. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES  - N.A. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

No  automatic  warning  systems  existat  this  dam.  A daily  patrol  is  made  by 
the  NJDWSC  security  guards  equipped  with  radios.  According  to  NJDWSC 
personnel,  the  guards  are  instructed  to  radio  the  guard  house,  or  failing 
that,  to  directly  radio  the  Wanaque  police  of  any  obvious,  impending  hazard 
to  residents  from  the  dams  on  the  Wanaque  Reservoir. 

4 . 5 EVALUATION 

The  seepage  areas  should  be  periodically  observed  and  flow  rates  measured. 
Tree  and  brush  removal  is  needed;  tree  removal  is  planned  and  partially 
completed.  Otherwise,  the  maintenance  appears  adequate;  however,  it  is 
recommended  that  a maintenance  manual  be  prepared. 


5.0 


HYDRAUU  C/ HYDRO  LOCI  C 

5.1  EVALUATION  OF  FEATURES 

Other  than  the  dam,  there  are  no  hydraulic  structures  or  control  facilities 
at  this  location.  Excess  storm  water  runoff  is  discharged  at  the  Overflow 
Weir,  0.2  mile  to  the  east.  Details  on  the  methodology  used  in  this  report 
and  the  hydrologic  results  are  presented  in  Appendix  D. 

5.1.1  Design  Data:  The  maximum  pool  elevation  for  the  design  discharge 
of  18,000  cfs  is  304.3  feet.  This  is  based  on  the  original  spillway 
elevation  of  300.3  feet  plus  a head  of  4.0  feet,  for  the  Overflow  Weir. 

With  the  flashboards  in  place,  the  overflow  structure  becomes  a sharp  edged 
weir  with  an  elevation  of  302.4  feet,  and  a pool  elevation  of  30b. b feet 
with  the  design  flow  of  18,000  cfs. 

5.1.2  Experience  Data:  The  maximum  recorded  reservoir  level  is 
303.9  feet,  (March  31,  1951)  (References  b and  7)  6.1  feet  lower  than  the 
crest  of  Wolf  Den  Dam. 

5.1.3  Visual  Observations:  There  is  no  visual  evidence  to  indicate  the 
dam  has  ever  been  overtopped. 

5.1.4  Overtopping  Potential:  The  PMF,  when  developed  as  described  in 
Appendix  D and  with  the  flashboards  m place  on  the  Overflow  Weir,  results 
in  a reservoir  elevation  of  308.8  feet.  One-half  of  the  PMF  results  in  a 
reservoir  elevation  of  306.0  feet,  with  the  flashboards  in  place.  As 
discussed  in  Section  7.0,  the  PMF  and  1/2  PMF  reservoir  levels  are  higher 
than  the  impermeable  core  of  the  dam. 

5.1.5  Reservoir  Drawdown:  The  existing  emergency  drawdown  facilities 
installed  in  the  several  dams  of  the  Wanaque  Reservoir  are  not  adequate  to 
lower  the  water  level  of  the  reservoir  in  a short  period  of  time.  A 
preliminary  evaluation  of  the  performance  of  the  existing  drawdown 
facilities  is  given  in  Appendix  D.  The  time  required  to  draw  down  the  Wolf 
Den  Dam  from  Elevation  302.4  (top  of  flashboards)  to  the  bottom  surface  level 
of  Wolf  Den  Dam  (268  feet),  using  the  existing  facilities  at  Raymond  Dam  is: 


System 

in  Use 

Time  in  1 

Aerator 

System 

144 

36"  Dia 

Blowoff 

445 

Aerator 

and  Blowoff 

108 
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DAM  STABILITY 


b.l  STRUCTURAL  STABILITY 

b.1.1  Visual  Observations:  The  earthfill  Jam  has  relatively  uniform 
side  slopes.  All  seepages  occurring  beyond  the  toes  are  well  within 
tolerable  limits.  1^  i^rj^  anticipated  that  these  seepages  would  result  in 
significant  soil'/^'S'urf  lcial'&ils  on  the  downstream  slope  are  primarily 
silty  sand  and  gravel;  the  exposed  rocks  are  composed  of  biotite  gneiss  to 
granitic  gneiss  with  folation  bearing  about  b0°  Istriking  N 20°-40°E, 
dipping  30°-45°SE)  to  the  dam  axis.  In  summary,  the  dam  itself  appears  to 
be  structurally  sound  with  satisfactory  static  stability  under  its  histoiic 
loading  conditions. 

b.1.2  Design  and  Construction  Data : The  record  drawings  indicate  that 
the  upstream  impermeable  material  extends  upward  to  only  elevation  300  feet 
which  is  2.2  feet  lower  than  the  normal  overflow  elevation  of  the  reservoir. 
This  condition  is  undesirable  to  the  extent  that  it  offers  no  secondary 
barrier  to  the  passage  of  water  through  the  core  and  will  not  provide  any 
temporary  delay  of  hydraulic  forces  on  the  concrete  core  due  to  brief 
increases  in  the  elevation  of  the  reservoir.  The  foundation  rocks  were 
reported  to  be  broken  and  seamy;  therefore,  a large  amount  of  rock 
excavation,  together  with  foundation  grouting  was  done,  in  order  to  provide 
a stable  foundation  for  the  concrete  corewall.  There  were  no  other 
descriptions  of  impervious  material  except  as  clay  (C),  loam  (L)  clay  mixed 
with  varying  proportions  of  gravel  and  sand  (CCS)  as  shown  on  the  contract 
drawings.  Data  on  foundation  and  slope  stability  analyses  are  not  available 
for  review. 

6.1.3  Operating  Records:  Not  applicable. 

6.1.4  Post  Construction  Changes:  Not  applicable. 

6.1.5  Seismic  Stability:  The  dam  is  located  within  Zone  1 on 
Algermissen ' s Seismic  Risk  Map  of  the  United  States  (19b9  edition),  the 
static  stability  of  the  dam  appears  to  be  satisfactory  and  conventional 
safety  margins  appear  to  exist,  and,  therefore,  xn  accordance  with  paragraph 
3.6.4  of  Reference  2,  the  dam  may  be  assumed  to  present  no  hazard  from 
earthquakes  (under  its  historic  loading  conditions  referred  to  in  6.1.1.). 
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7.0 


ASSESSMENT/ REMEDIAL  MEASURES 


The  assessment  and  remedial  measures  contained  herein  are  based  on  the 
provisions  of  Appendix  J,  Conditions. 

7.1  DAM  ASSESSMENT 

7.1.1  Safety:  No  evidence  was  obtained  to  show  that  this  dam  in  its 
present  condition  is  structurally  unsound.  The  inflow  hydrograph  for  the 
probable  maximum  flood  (PMF),  as  supplied  by  the  Corps  of  Engineers,  was 
routed  through  Wanaque  Reservoir  by  means  of  the  HEC-1  computer  program. 
These  results  indicate  that  the  dam  will  not  be  overtopped  under  PMF 
conditions.  The  time  required  to  draw  the  reservoir  down  under  emergency 
conditions  is  in  excess  of  108  days. 

The  water  level  has  exceeded  the  top  of  the  impervious  soil  zone  upstream  of 
the  concrete  core  numerous  times  in  previous  years.  The  impact  of  this  on 
the  safety  of  the  dam  requires  further  studies  and  analyses  which  should  be 
performed  in  the  near  future. 

The  numerous  trees  growing  on  the  slopes  of  the  dam  could  result  in  root 
penetration  of  the  core  wall  and  eventually  result  in  leakage,  which  could 
lead  to  soil  piping. 

7.1.2  Adequacy  of  Information:  The  assessments  are  based  primarily  on 
the  record  drawings  and  the  visual  Inspection  of  the  dam.  Further 
information  which  should  be  supplied  by  the  Owner  to  the  Corps  of  Engineer's 
to  more  completely  review  the  dam  includes: 

a.  Records  of  the  seismograph  during  blasting  for  a new  treatment  plant 
being  built  adjacent  to  the  east  end  of  the  dam. 

b.  Information  on  the  piping  potential  and  phreatic  line  of  the  embankment 
material  above  the  impervious  blanket  and  the  material  downstream  of  the 
core . 

7.1.3  Urgency:  The  tree  cutting  program  started  by  the  Owner  should  be 
completed  within  the  near  future. 

Blast  monitoring  information  should  be  obtained  and  reviewed  soon. 

7.1. A Necessity  for  Further  Studies:  The  sampling  and  testing  of 
embankment  material  referred  to  above  should  be  performed  in  the  near 
future. 
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7.2 


REMEDIAL  MEASURES 


7.2.1  Alternatives : Trees  and  brush  should  be  cleared  from  the  side 
slopes.  The  slopes  should  then  immediately  be  revegetated  with  grass  or 
legumes.  Trees  and  thick  bushes  should  be  prevented  from  growing  on  the 
slopes  in  the  future. 

In  the  near  future,  the  Owner  should  provide  a water  release  facility  that 
would  allow  the  reservoir  to  be  lowered  in  an  acceptable  period  of  time. 

Detailed  studies  of  embankment  soils  and  phreatic  conditions  should  be  made, 
in  order  to  determine  the  possibility  of  piping  or  erosion  in  the  embankment 
when  the  reservoir  level  is  above  the  top  of  the  core.  If  remedial  measures 
are  found  necessary,  they  should  be  performed  soon.  If  test  borings  are 
performed  in  the  program,  piezometers  should  be  installed  in  selected  holes. 

7.2.2  Operational  and  Maintenance  Procedures:  Tree  removal  must  be 
continued  to  keep  trees  off  the  slopes.  It  is  recommended  that  a periodic 
inspection  program  and  a maintenance  manual  be  prepared  in  the  near  future 
for  this  dam. 
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CONCRETE/MASONRY  D.irtS 
(Dam  is  Earthfill) 


EMBANKMENT 
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variation  in  riprap  slopes 
probably  resulted  during  the 
initial  placement. 
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6+00.  Water  was  discharged  at  an  shutoff  or  some  leakage  has 

estimated  flow  of  5 to  10  gpm  through  occurred  along  the  pipe 

the  pipe  and  the  discharge  water  was  system, 

clear. 


OUTLET  WORKS 


GATED  SPILLWAY  - (NOHE  WAS  OBSERVED) 


INSTRUMENTATION  (None  was  observed) 


RESERVOIR 
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APPENDIX  b 
CHECK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 
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APPENDIX  B - CONT'D 


APPENDIX  B - CONT'D 


CHECK  LIST 
ENGINEERING  DATA 
HYDROLOGIC  AND  HYDRAULIC  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  Densely  forested,  very  hilly  with  minimal 

cover  on  bedrock. 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  302.4  ft  (61,531  Acre-feet) 
ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  Not  applicable 
ELEVATION  MAXIMUM  SPILLWAY  DESIGN  FLOOD:  3CS.S 
ELEVATION  TOP  DAM:  310.0 
CREST:  Cleared  roadway 

a.  Elevation:  310. C 

b.  Type:  Non-overflow 

c.  Width:  15  ft 

d.  Length:  2,200  ft 

e.  Location  Spillover:  Not  applicable 

f Number  and  Type  of  Gates:  Not  applicable 

OUTLET  WORKS:  Non-overflow 

a.  Type:  Not  applicable 

b.  Location:  Not  applicable 

c.  Entrance  inverts:  Not  applicable 

d.  Exit  inverts:  Not  applicable 

e.  Emergency  draindown  facilities:  Not  applicable 
HYDROMETEOROLOGICAL  GAGES:  None  at  this  dam 

a.  Type:  Rainfall  recording  chart,  24  hour  precipitation  can,  and  maximum 
and  minimum  temperature  recorder.  Float  type  continuous  stream  level 
recorder  with  drum  chart. 

b.  Location:  Raymond  Dam  in  Wanaque,  New  Jersey. 

c.  Records:  Weather  data  published  as  climatological  Data-Wanaque-Ravraond 
Dam  by  the  National  Oceanic  and  Atmospheric  Administration.  Streamflow  data 
is  recorded  by  the  U.S.G.S. 

MAXIMUM  NON-DAMAGING  DISCHARGE:  Non-overflow 
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APPENDIX  C 


PHOTOGRAPHS 


APPENDIX  D 


RESERVOIR  HYDROLOGY  AND  DRAWDOWN 


Reservoir  Hydrolos 


The  hydrologic  analyses  presented  in  this  Report  and  in  the  Appendix  pertains 
to  present  hydrologic  conditions  and  does  not  consider  future  changes  produced 
by  uncertain  conditions  such  as  urbanization,  forest  fires,  or  other 
modif ications  within  the  watershed. 

The  inflow  Probable  Maximum  Flood  Hydrograph  for  Wanaque  Reservoir  was 
supplied  by  the  Philadelphia  Office  of  the  Corps  of  Engineers  and  is  shown 
in  Figure  D-l  (Reference  8).  This  hydrograph  has  a peak  flow  rate  of 

33.500  cfs  occurring  50  hours  after  its  start.  The  total  runoff  volume  is 

94.500  acre-feet,  over  a time  span  of  140  hours.  The  HEC-1  Computer  Program 
(Reference  5)  was  used  to  route  this  hydrograph  through  the  reservoir.  The 
main  discharge  structure  for  Wanaque  Reservoir  is  a 520-ft  long  Overflow 
Weir  about  0.2  mile  east  of  Wolf  Den  Dam,  which  has  had  permanent 
flashboards  in  place  since  1934.  The  storage  volume-spillway  outflow 
relation  was  determined  assuming  that  the  initial  water  surface  elevation 
was  at  the  top  of  the  flashboards  (302.4)  and  the  structure  functions  as  a 
sharp-crested  weir. 

The  spillway  discharge  and  the  reservoir  storage/spillway  outflow  relationships 
used  in  HEC-1  for  routing  the  PMF  and  one-half  PMF  through  the  reservoir  assume 
the  flashboards  are  in  place.  These  relationships  are  shown  in  Figure  D-2. 


Water  Elevation 


Spillway  Discharge 


Reservoir 
Flood  Storage 


feet) 

(cfs) 

(Acre-feet 

302.4 

0 

0 

303 

820 

1,381 

304 

3 , 7b0 

3,530 

305 

8,410 

5,678 

306 

14,210 

7,765 

307 

18,640 

9,822 

308 

23,700 

12,431 

309 

28,600 

14,270 

310 

35,300 

16,418 

The  surface  area  and  storage  of  the  Wanaque  Reservoir  at  different  water 
levels  (.Reference  2)  are  shown  in  Figure  D-3.  Their  vaLues  are: 


Water  Elevation 
(feet) 


Surface  Area 
(Acres) 


Storage 

(Acre-feet) 


215 

0 

0 

220 

40 

153 

230 

190 

1,228 

240 

370 

4,910 

250 

790 

9,820 

2b0 

1,070 

19,027 

270 

1,300 

31,303 

280 

1 ,630 

45,420 

290 

1,960 

63,326 

300 

2,310 

84,701 

310* 

2,620 

106,183 

312* 

2,680 

110,480 

*Values  extrapolated  from  elevation  305.00  ft.  (Reference  2) 


Results  of  this  routing  procedure  indicate  that  the  PMF  would  raise  the  pool 
elevation  to  about  308.8  ft.  Routing  one-half  the  PMF  (16,750  cfs)  through 
Wanaque  Reservoir  raises  the  pool  elevation  to  about  306.0  ft,  four  feet 
below  the  crest  of  Wolf  Den  Dam. 


Flood  routing  was  also  performed  assuming  that  the  flashboards  were  removed. 
In  this  case,  the  storage  volume-outflow  relation  W3S  determined  with  the 
starting  water  surface  elevation  at  the  top  of  the  spillway  crest 
(300.3  ft.)  and  the  Overflow  Weir  discharging  as  an  uncontrolled  ogee  crest 
spillway.  HEC-l  results  indicate  that  the  PMF  would  raise  the  pool  elevaton 
to  306.9  ft.  The  reservoir  was  designed  to  safely  discharge  18,000  cfs 
(slightly  larger  than  one-half  of  the  PMF)  without  the  flashboards  in  place. 
Graphs  of  pool  elevation  versus  time  for  the  PMF  and  one-half  PMF  routing, 
with  and  without  flashboards,  are  found  in  Figures  D-4  and  D-5. 


Reservoir  Drawdown 


If  an  emergency  condition  that  affects  the  stability  of  one  of  several  dams 
that  form  the  Wanaque  Reservoir  or  of  the  outlet  and  control  works  of  the 
Raymond  Dam  develops,  then  a fast  drawdown  of  the  reservoir  to  a lower 
water  level  will  be  required.  The  lower  water  level  depends  on  the 


location  and  nature  of  the  hazardous  condition.  Figure  D-6  shows 
graphically  the  times  required  to  lower  the  reservoir  level  with  the 
existing  facilities. 

The  water  level  in  the  Wanaque  Reservoir  can  be  lowered  by  the  following 
means  which  are  discussed  further  on  the  following  pages. 

A.  The  Wanaque  Aqueduct  System. 

B.  The  existing  aerator  system. 

C. .  A 36-inch  diameter  blowoff. 

d.  The  blowoff  and  the  aerator  together. 

e.  Other  blowoff  lines. 

All  drawdown  times  were  computed  considering  that  the  minimum  inflow  of 
2 cfs/square  mile  into  the  reservoir  was  equalized  by  the  system  demand 
and  other  water  loses. 


B. 


'TO 


Aerator  System 

Operation  of  the  existing  aerator  system  will  drawdown  the  reservoir 
water  level  between  the  crest  of  the  Overflow  Weir  at  elevation 
302.4  feet  and  the  top  of  the  aeration  nozzles  at  elevation  240.5  feet 
in  the  following  times: 


Water  Level  (.Feet) 

Total  Time  (.Days) 

302.4 

0. 

300 

10.39 

290 

55.42 

280 

98.03 

270 

135.76 

260 

174.69 

250 

212.65 

240.5 

253.65 

...  mmmm  mm  — - 
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3b-Inch  Diameter  Blowoff 


The  36-inch  diameter  blowoff  installed  at  the  bottom  of  the  Raymond  Dam 
in  the  stream  control  conduits  can  be  used  to  lower  the  reservoir  level 
to  an  elevation  of  222.00  feet  which  corresponds  to  the  entrance  intake 
sill  to  the  lower  conduit.  The  blowoff  discharge  is  located  at 
centerline  elevation  213.38  feet.  The  times  in  days  required  by  the 
blowoff  line  operating  alone  to  lower  the  reservoir  water  level  are: 


Water  Level  (Feet)  Total  Time  (Days) 


302.4 

0. 

300 

33.18 

290 

177.59 

280 

309.41 

270 

420.21 

260 

525.48 

250 

613.40 

240 

677.29 

230 

713.89 

222 

728.79 

D-6 
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Blowoff  and  Aerator 

Simultaneous  operation  of  the  36-inch  diameter  blowoff  pipe  and  with 
the  aerator  system  will  lower  the  reservoir  level  in  the  following 
times : 


Water  Level  (Feet)  Total  Time  (Days) 


302.4 

0. 

300 

7.95 

295 

42.28 

280 

74.48 

270 

102.63 

260 

131.05 

250 

157.55 

240 

181.98 

230 

218.58 

222 

233.48 
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E.  Other  Blowoff  Lines 

Smaller  diameter  blowoff  lines  installed  in  several  of  the  dams 
around  the  Wanaque  Reservoir  are  not  known  to  be  in  operable  condition 
because,  since  their  installation  in  1925,  the  lines  have  not  been 
inspected,  operated,  or  maintained. 
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DEPARTMENT  OF  THE  ARMY 

PHILADELPHIA  DISTRICT.  CORPS  OP  ENGINEERS 
CUSTOM  HOUSE-2  D & CHESTNUT  STREETS 
PHILADELPHIA.  PENNSYLVANIA  10106 


IN  NCkT  TO 

NAPEN-H 


S.  « 


1 2 MAY  J97g 


Mr.  Robert  A.  Putt 
Hydraulic  Engineer 
Gilbert  Associates,  Inc. 
P.  0.  Box  1498 
Reading,  PA  19603 


Dear  Mr.  Putt: 
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The  following  information  is  to  be  applied  when  determining  the  Spillway 
Design  Flood  for  the  first  nine  dams  Gilbert/Commonwealth  is  Inspecting 
in  connection  with  the  Dam  Safety  Program. 

For  the  five  dams  around  the  Wanaque  Reservoir  (Raymond,  Wolf  Den, 

Furnace  Road,  Midvale  and  the  overflow  Weir),  the  hydrograph  used  should  conform 
to  the  data  specified  below: 

Peak  Q-  33,500  cfs  . . 

Shape  should  be  similar  to  the  PMF  hydrograph  labeled  "Wanaque  River 
at  Mouth  MPF“29,300  cfs  SPF  R 14,000  cfs  shown  on  Figure  A63  of  the 
Passaic  River  Basin  Report.  (A  copy  of  this  figure  is  inclosed) 

The  above  information  is  from  the  Passaic  River  Basin-New  Jersey  and 
New  York  Survey  Report  for  Water  Resources  dated  June  1972  by  the  New  York 
District  Corps  of  Engineers.  The  drainage  area  above  the  Wanaque  Dam 
stated  in  this  report  is  slightly  different  than  the  drainage  area  you  have 
supplied  to  us  in  your  letter  dated  9 May  1978.  To  maintain  consistency 
between  reports  we  would  suggest  using  90.4  sq.  mi.  for  the  drainage  area 
above  the  Wanaque  Reservoir  as  published  in  Table  A1  of  the  Passaic  River 
Basin  Report. 

Due  to  the  small  drainage  area  of  the  remaining  four  dams  (Glen  Wild  Lake 
-1.04  sq.  mi..  Lake  Vreeland-0.83  square  mi.,  Crystal  Lake-4.34  sq.  mi.,  and 
Cedar  Grove  Reservoir-0.45  Sq.  mi.),  the  hydrographs  for  these  dams  should 
be  developed  using  the  SCS  triangular  method.  For  an  example  of  this  method 
see  Pg.  74  of  Design  of  Small  Dams  (second  edition)  by  the  U.  S.  Department 
of  Interior-Bureau  of  Reclamation. 


If  there  are  any  other  questions,  please  do  not.  hesitate  to  contact  us 


Sincerely  yours, 


lEONARD  J.  LIPSKI 

Chief,  Hydrology-Hydraulics  Branch 


1 Incl 

Fig.  A63  (Passaic  River 
Basin  Report) 
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APPENDIX  E 
INSPECTION  REPORTS 


(The  North  Jersey  District  Water  Supply  Commission 
provided  the  inspection  reports  contained  herein.) 


NORTH  JERSEY  DISTRICT  WATER  SUPPLY  COMMISSION 


MEMORANDU  M 


I 


TO : Dam  Inspection  File 
FROM:  Joseph  Foley,  Engineer 
DATE:  April  S,  1977 


On  March  31,  1977  Roscoe  Jennings,  Doug  De  Lorie  and  I 
inspected  the  dams  at  the  Wanaque  Reservoir;  the  following 
is  a report  on  their  conditions  and  recommendations  on  main 
tenance  of  same. 

FURNACE  ROAD  DAM 


Condition:  There  are  trees  and  brush  on  the  wet  and 
dry  sides  of  the  dam  and  also  a small  swamp  of  appar- 
ently trapped  water  behind  the  dam. 

Recommendations:  The  trees  should  be  killed  and  re- 
moved using  poison  suitable  for  potable  water. 


MIDVALE  DAM 

Condition:  Some  trees  are  growing  on  the  wet  and  dry 
sides  of  the  dam.  There  is  a small  spring  flowing 
from  the  foot  of  the  dam  at  the  north  end.  Wet  spots 
and  soft  wet  sand  are  also  apparent  at  the  foot  of  the 
dam.  Mo  sink  holes  or  other  indications  of  dam  failur1 
were  apparent  at  this  location.  A sample  of  water  fro; 
this  spring  and  a sample  frcra  the  reservoir  were  taken 
and  anlyzed,  the  results  are  as  follows: 

Spring  Water:  Specific  conductivity  S3 

pH  S . 3 

Reservoir  Water:  Specific  conductivity  102 

pH  S .9 

The  results  indicate  that  this  water  is  mere  likely  to 
be  ground  water  than  reservoir  water.  (For  additional 
information,  please  refer  to  a memc  from  Bob  Wieland 
to  George  Destito  dated  May  3,  1375). 

Recommendations : The  trees  on  the  dam  should  be  kille; 
and  removed.  The  dam  should  also  be  checked  oeriodioa) 
to  be  sure  the  spring  is  not  a leak  in  the  dam. 


DAM  INSPECTION  FILE 


PAGE  2 


RAYMOND  DAM 


Condition:  Excellent 


SPILLWAY 

Condition:  Good,  except  that  it  was  indicated  by  Ernie 
Restaino  that  there  is  a small  leak  in  the  spillway.  I 
did  not  observe  it  because  of  the  overflow.  I will  check 
it  again  when  the  reservoir  goes  down. 

Recommendations:  The  leak  in  the  spillway  should  be  fixed 
when  the  reservoir  goes  down. 


WOLF  DEN  DAM 


Condition:  There  are  trees  and  shrubs  on  both  the  wet 
and  dry  sides.  There  are  small  springs  flowing  from  the 
low  sections  behind  the  dam.  Some  samples  were  also  taken 
here  and  the  results  were  that  the  water  had  a specific 
conductivity  of  90  and  a pH  of  6.3,  so  this  water  is  most 
likely  ground  water  also. 

Recommendations:  I recommend  that  the  trees  and  shrubs 
be  removed. 


GREEN  SWAMP 
#4  Dam 


Condition:  The  general  condition  of  the  dam  is  good,  al- 
though sections  of  the  gunite  surfacing  are  cracked  and 
have  fallen  off  (especially  near  the  expansion  joints), 
due  to  moisture  that  found  its  way  under  the  guite.  There 
was  water  running  out  of  the  drain  but  this  flow  was  not 
excessive. 


Recommendations:  The  cracked  and  lccse  gunite  should  be 
chipped  away  and  replaced  and  at  the  expansion  joints, 
the  gunite  should  be  chipped  and  tar  pcured  in  to  allow 
expansion  of  the  concrete. 

*3  and  * LA  Dams 


Condition:  3oth  small  dams  are.  heavily  weeded  and  there 
is  a small  swam?  behind  the  if 3 dam. 

Recommendations:  The  only  recommendation  for  these  dams 
is  that  the  trees  be  removed  from  both  sides  of  the  dams 
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¥ 2 Dam 


M ( 

PAGE  3 


, 


Condition:  This  dan  is  in  excellent  condition,  except 
around  the  expansion  joints  where  the  gunite  is  cracked 
due  to  the  fact  that  no  allowance  was  made  for  expansion 
when  the  guite  was  applied  to  the  dam.  There  is  also  a 
swamp  behind  this  dam,  but  this  looks  like  a natural  swamp. 

Recommendations : The  gunite  at  the  expansion  joints  should 
be  chipped  away  and  tar  poured  in  to  allow  expansion  and 
any  other  cracks  in  the  gunite  should  be  chipped  and  re- 
paired . 

afl  Dam 

Condition:  There  are  trees  and  shrubs  on  both  wet  and  dry 
sides  of  this  dam.  There  is  also  a swamp  behind  the  dam. 

Recommendations:  The  dam  should  be  cleared  of  trees  and 
shrubs. 


As  a result  of  my  research,  so  far  on  dam  inspection,  I 
received  a booklet,  "Supervision  of  Dams  by  State  Authorities" 
published  by  the  United  States  Committee  on  large  dams,  July 
1965.  This  publication  had  little  information  on  the  actual 
inspection  <5 f dams  but  it  did  have  some  useful  information  such 
as:  the  function  of  dam  supervision  in  New  Jersey  is  performed 

by  the  Chief  Engineer,  Division  of  Water  Policy  and  Supply, 
Department  of  Conservation  and  Economic  development.  Inspection 
of  dams  is  done  by  the  State  at  the  State's  own  expense  on  the 
complaint  of  potential  failure. 

Additional  information  on  dam  inspection  is  also  coming 
from  the  Corps  of  Engineers  and  the  United  States  Committee  on 
Large  Dams . 

JF : Ik 

cc:  Dean  C.  Noll 

Robert  G.  Wieland 
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Haeort  on  Oaa  Inspection 


TATAQTTS  PSOJYCT 
Application  3o.  32. 

Location  23.31.5.4.3  and  nearby. 


On  Varch  23,  1923,  the  gates  in  the  seln  3am  ware  closed  escspt  far  the 
passage  of  27  a.  5.  d.  through  tha  blow-off,  and  an  lUrch  29,  132*,  the  water 
in  the  raaerro'r  had  risen  7 fact. 

On  Yarch  29,  1923,  in  eoapany  with  Wr . H.  T.  Crltohlcw,  inapactlan  mas  »*d# 
at  all  o'*  tha  daas  in  the  TTanaqua  project. 

Furnace  Sped  dam  was  found  to  be  about  SO  per  sent  eeirplete. 

Poat  9ro  If  Diversion  dan  , weir  and  control  hrmaw  were  sonoleta  esoeet  for 
eloalnp  a small  breaeh  which  waa  left  In  the  daa  for  atream  aantrol,  and  Instal- 
lation of  racordtnr.  page  In  the  eontrol  house. 

ITanaoue  Vadn  dan. 

Vldwale  Oaa. 

Overflow  Tel r. 

7q l f Den  Jan,  and 

Cre-n  owa ssn  Oe-s  Kos.  1,  2,  3 and  4 were  complete  end  * er*  Jieen  final 
lnsoecfclen. 

The  eonatructlon  of  *1  l dn-a  has  been  dans  In  accordance  with  th-  ac-reaed 
rlens  and  In  a thoroughly  workmanlike  and  satisfactory  mnner. 


Trenton,  *.  i. 
fared  30.  1923. 


John  S.  ’'rones 
Hydra'll  1 0 Engineer. 
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"fibs  BASALT  FLOWS 

PRECAMBRIAN 

gh  MOSTLY  HORNBLENDE  GRANITE  AM)  GRANITE  GNEISS 
am  AMPHIBOLITE 

pqo  PYROXENE  GNEISS.  MAINLY  QUARTZ-OL I GOCLASE  - 
CLINOPYROXENE  GNEISS 

hqa  PYROXENE  GNEISS.  MAINLY  QUARTZ-ANDES INE  GNEISS 

WITH  BOTH  ORTHO-AND  CLINOPYROXENE 
qo  QUARTZ-OL IGOCLASE -GNEISS 

qob  QUARTZ-OL I GOCLASE -B l OT l TE  GNEISS 

qs  SILL IMAN I TE  GNEISS 

msk  MARBLE  AND  SKARN 

CONTACT  LINE 

FAULT  LINE 

NOTES 

1.  THE  PRECAMBRIAN  MAP  UNITS  REPRESENT  GENERALIZED 
GROUPINGS  OF  ROCK  TYPES  BASED  MAINLY  ON  MINERAL 
COMPOSITION  THERE  IS  MUCH  LOCAL  VARIATION  IN 
THE  MINERAL  COMPOSITION. 

2.  THE  CONTACT  LINES  AM)  FAULT  LINE  SHORN  ON  THE 
ORAWING  ARE  DASHEO  WHERE  INFERRED 

SOURCE 

NEW  JERSEY  GEOLOGICAL  SURVEY  TOPOGRAPHIC  SERIES 
AND  GEOLOGIC  OVERLAY  SHEETS  23. 
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REGIONAL  GEOLOGIC  MAP 
SHOWING  DAM  LOCATION 
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APPENDIX  C 
REFERENCES 


1.  Recommended  Guidelines  for  Safety  Inspection  of  Dams,  Appendix  D, 
(.Washington,  D.C.,  Department  of  the  Army,  Office  of  the  Chief  of 
Engineers) . 

2.  North  Jersey  District  Water  Supply  Commission  - Report  1925,  (Newark, 
N.J. , Office  of  the  Commission),  1925. 

3.  Public  Works,  Vol.  54,  No.  5,  May  1923. 

4.  Water  Resources  Data  for  New  Jersey,  Part  1,  Surface  Water  Records , 
United  States  Department  of  the  Interior,  Geological  Survey. 

5.  HEC-1  Flood  Hydrograph  Package,  Hydrologic  Engineering  Center,  Corps  of 
Engineers,  January,  1973. 

6.  Daily  Reservoir  Water  Level  and  Discharge  Record  files  from  October 
1950  to  date  by  the  NJDWSC. 

7.  Water  Resources  Data  for  New  Jersey,  Part  1,  Surface  Water  Records, 
USGS.  Department  of  the  Interior. 

8.  "Passaic  River  Basin  - New  Jersey  and  New  York  Survey  Report  for  Water 
Resources,"  New  York  District  Corps  of  Engineers,  June  1972. 
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APPKND1X  H 
CONDITIONS 


This  report  is  based  on  a visual  inspection  of  the  dam,  a review  of  available 
engineering  data  and  a hydrologic  analysis  performed  during  Phase  1 Investigation 
as  set  forth  m the  Recommended  Guidelines  for  Safety  Inspection  of  Pams , as 
modified  by  the  contract  between  the  U.S.  Corps  of  Engineers  and  Gilbert 
Associates,  Inc.,  Contract  No.  DACV/bl-78-C-Ol 14. 

The  foregoing  review,  inspection,  and  analysis  are  by  their  nature  limited 
m scope.  It  is  possible  that  hazardous  conditions  exist  and  that  conditions 
exist  which  with  time  might  develop  into  safety  hazards  and  that  these 
conditions  are  not  detectable  by  means  of  the  aforesaid  review,  inspection, 
and  analysis.  Accordingly  Gilbert  Associates,  Inc.  cannot  and  does  not 
warrant  or  represent  that  conditions  which  are  hazardous  do  not  exist,  or  that 
conditions  do  not  exist  which  with  time  might  develop  into  safety  hazards. 

As  required  by  the  Corps  of  Engineers  the  terms  "good",  "fair",  "poor", 
"condition"  have  been  used  in  this  Report  to  characterize  the  information 
obtained  from  the  aforesaid  review,  inspection,  and  analysis.  The  definitions 
of  these  terms  as  used  are: 

"good  condition"  - minor  studies  or  remedial  measures  are  required. 

"fair  condition"  - sizeable  studies  or  remedial  measures  are 

required  due  to  deficiencies  which  could  be  . 
hazardous  depending  on  conditions.  Immediate 
attention  is  required. 

"poor  condition"  - major  studies  or  remedial  measures  are  required 
due  to  deficiencies  which  could  be  hazardous 
depending  on  conditions.  Immediate  studies  or 
corrective  action  is  required. 
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